In this work, we give a generalization, to Banach spaces, for Zhang's result concerning the pseudo-almost periodicity of the composition of two pseudo-almost periodic functions. This result is used to investigate the existence of pseudo-almost periodic solutions of semilinear Cauchy problems with operator of non dense domain in original space.
Introduction
In this paper, we study the existence, uniqueness and pseudo-almost periodicity of the solution to the following semilinear Cauchy problem x'(t) = Ax(t) + j(t,x(t», t E ~,
where A is an unbounded linear operator, assumed of Hille-Yosida with negative type and non necessarily dense domain on a Banach space X and f : 1R x X -~--~ X, is a continuous function. First, we begin by studying the inhomogeneous Cauchy problem
x'(t) = Ax(t) + f (t), t E ~, (2) which will be used to get our goal.
To study the pseudo-almost periodicity of (1) is also p.a.p.. One can find this result in Section 3.
The notion of pseudo-almost periodicity has been introduced by Zhang (1992) (see [14] ). He has studied in [15] A function f E (resp. f E C(R x Y, X )) is called pseudoalmost periodic if there exist some functions g and 03C6 in C(IR, X) (respectively. in C(IR x Y, X )) such that (i) 9 E (resp. g E AP(R x Y, X )); (ii) p E PAP0(R, X) (resp. p E PAP0(IR x Y, X )); (iii) f = g + p. PAP(R, X) (resp. PAP(IR x Y, X ) ) denotes the subset of (resp. C(~ x Y, X )) of all pseudo-almost periodic functions from jZR into X (resp. from IR x Y into X). . We have the following result which will be used in the sequel Proposition 1 Let f E AP(IR x Y, X) and h E AP(IR, Y), then the function f (~, h(~)) E AP(R, X ). l l M ') f ~~e03C9t t -e -0 3 C 9 0 3 C 3 | e-03C9 n03C3 -e -0 3 C 9 m 0 3 C 3 | , for all r > ro and k E {1, ..., m} .
2r _r r 3m " Furthermore, since g E AP(IR x Y, X) is uniformly continuous in 1R x hl (lf~), one can obtaiñ g(t, xk) -9(t. x)~ £, for x E Ok and k = I, ..., (8) and since 03C6(., h1(.)) = f(.,h1 (.))-g(.,h1 (.)) and 03C6(t, x k ) = f ( t , x k ) -g ( t , x k ) , 1 2r~r-r~03C6(t,h1(t))dt = 1 2r ~E k~[-r,r] ~03C6(t,h1(t))~dt 1 2rẼ k [ -r , r ] ( 0 3 C 6 ( t , h 1 ( t ) ) -0 3 C 6 ( t ,
For any t Ek~[-r, r ] , h 1 ( t ) 6 0, (i.e., xk~Y 2014 (1 k ~ m)).
It follows from (7) and (8) that 1 2r~r-r~0 3C6(t,h1,(t))~dt ~ ~, for all r ~ r0.
Hence, £ ~r-r~0 3C6(t, h1 (t)) 11 dt f E, for a" r Z ro.
and the theorem is proved.. We can now state the following main result. Hence, since (-Ck 03C9) I, there is a unique bounded and pseudo-almost periodic solution of
which is a bounded pseudo-almost periodic mild solution of (10) . .
To finish this work, we give the following example as an application of our previous abstract results. Example .
Consider the following partial differential equatioñ ~tu(t, x) = ~ ~xu(t, x) ! u(t, x) + x)), t, x E IR, (11) where p, is a positive constant and f : 1R x I~t ---~ IR is continuous and lipschitzian function with respect to x uniformly in t. 
